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> Paciente 1

-8 meses
-Sindrome nefroético corticoresistente.

-NO se biopsio
-Se solicita estudio genético molecular para NEPHS 1, NEPHS 2, WT]1,

LAMB2

> Paciente 2

- 5 anhos

-Sindrome nefrotico corticorresistente
-No se biopsio

-Se solicita Panel genético SN 56 genes.




ESTUDIOS GENETICOS: RESULTADOS

> Paciente 1
-Estudio genético molecular para NEPHS 1, NEPHS 2, WT1, LAMB2:

SIN MUTACIONES PATOLOGICAS



> Paciente 2

-Panel genético SN.

ESTUDIO SOLICITADO
Anadlisis de variantes en 56 genes relacionados con sindrome nefrético corticorresistente: ACTNg ANLN APOL1
ARHGAP24 ARHGDIA AVIL CDZAF COL4A3 COL4A4 COL4A5 COL4AG6 COQ2 COO6 COQ8B CRBZ CUBN DGKE DLCT EMF2
FATT INF2 ITGA3 ITGB4 ITSNT ITSNZ KANKT KANKZ KANK4 LAMAS LAMBZ2 LMX1B MAFB MAGIZ MYH9 MYO1E NEUT NFKBZ2
NPHST NPHS2 NUP107 NUF205 NUP93 PAXZ2 PDSS2 PLCET PTPRO SCARBZ SMARCALYT TNS2 TPA3RK TRPCE TTC21B
WDR4 WDR73 WT1 XPOS5

-Resultado.
RESULTADOS
VARIANTES
Gen Exdn Cambio Nuclectidico Proteina Efecto CIQGES idad F'rnfur;dldad
Chr2(hg19):
TTC21B 26129 g.166740365 A=C p.lle12065er Incierto 0.54 184X
NIM_024753.5:c.3623T=G

-Interpretacion Bioldgica

-Algoritmos de prediccion in silico efecto: deletéreo (capbp, DANN, DEOGEN2, EIGEN, FATHMM-MKL, M-CAP,
MutationAssessor, MutationTaster, REVEL, SIFT) Y tolerado (BayesDel _addAF, MVP, Polyphen2-HVAR, PrimateAl).

-TTC21B : relacionado a Nefronoptisis tipo 12 (MIM 613820)

-Herencia autosdmica dominante y recesiva.

-Frecuencia poblacionales y generales: Muy Baja [c=0.000175(44/251092, GnomAD_exome), C=0.000080 (10/125568,
TOPMED), C=0.000223 (27/121264, EXAC), C=0.00003].

-Clasificacion segun ClinVar: VUS.
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¢UN ESTUDIO GENETICO RESTRINGIDO O
AMPLIADO A 56 GENES
ES SUFICIENTE PARA HACER DIAGNOSTICO?



Table 2. International cohort of 526 of the 1783 familic:

Genética del SNCR

in whom a single-gene

cause of SENS was detected in 1 of 21 monogenic SRNS genes [49]

Giene causing SENS

Mode of inheritance

Total SENS families with

molecular diagnosis

NPHS2 AR 177 (9.93)
NPHS1 AR 131 (7.34)
WTI AD 85 (4.77)
PLCEI AR 37 (217)
LAME2 AR 20 (1.12)
SMARCALL AR 16 {0.89)
INE2 AD 9 (0.5)

TRPCé AD 9 (0.53)
CO06 AR 8 (0.45)
ITGA3 AR 5 (0.28)
MYOIE AR 5 (0.28)
CUBN AR 5 (0.28)
02 AR 4{022)
LMX1B AD 4({022)
ADCK4 AR 3 (0.17)
DGKE AR 2{0.11)
PDSS2 AR 2{0.11)
ARHGAP24 AD 1 (0.06)
ARHGDIA AR 1 (0.06)
CFH AR 1 (0.06)
ITGB4 AR | (0.06

Total

- 25,33% = 86,2%

Sadowski CE, Lovric S, Ashraf S et al.
A single-gene cause in 29.5% of cases of steroid-resistant
nephrotic syndrome.

AR, autosomal recessive; AL, autosomal dominant.

J Am Soc Nephrol 2014;26:1279-128




» Panel restringido:
-Deja un 15% de posibilidades de hallar una mutacion

relacionada al SN.

» Panel ampliado:
-Si se halla alguna mutacion = Diagnostico.
-No halla mutacion= completar con WES (whole exomic

sequencing).



¢PODEMOS DIFERENCIAR
LOS SNCR PRIMARIOS
INMUNOLOGICOS
DE LOS
GENETICOS?



TABLE 1 Uring and serum based biomerkers and their carelation to naphrofic syndrome subtypes.

Biomarker Disaase state with high levels Disaasa state with low levels Healthy controls ROC AUC
CORD(22) MCD- active FSG5- reméssion MCD Prosant at low levels 0825
NGAL (20) SANS SaNG Presant af low levels 09
UVDEP SANS SoNG Praant af very low levels 087
A1BG21) Full sz and fruncated profain—SANS Ful 328 protain—S3NS Abzant

sUPAR 1) FSGS MCD Praant at low levels

Hemopexn (46)  MCD- remission MCD- relapse Prasent at high levels

CLCF (B1) FSG5- racumanca FSG5 Presant at low levels

C040(55) FS(G5- racumenca FaG5 Presant af low levels

Angptid (64) Heawy proteinuria, reqardiess of underlying cause

Remission stafes with low tono profeinuia.—— Prasent af low levals

REVIEW
@ frontiers. .
1 iatrics dol: 10.33804pa0. 201900404

o]
el

The Search for Biomarkers to Aid in
Diagnosis, Differentiation, and
Prognosis of Childhood Idiopathic
Nephrotic Syndrome

Hiltarey Stone’, Bliss T andg e rae




¢ES POSIBLE DIFERENCIAR
EN LA ANATOMIA PATOLOGICA
EL ORIGEN DE LA EFS?



Table 1. Causes of FSGS

Primary Circulating podocyte-toxic factor
Secondary: Maladaptive Reduced number of functioning nephrons (e.g., unilateral renal agenesis, renal dysplasia, cligomeganephronia,
glycogen storage disease, low birth weight)
Abnormal stress on an initially normal nephron population (e.g., morbid obesity, surgical reduction of renal mass
[usually =75%], reflux nephropathy, high-protein diet, sickle cell disease, any advanced kidney disease with
substantial |oss of nephrons)
Other causes: sleep apnea, cyanotic congenital heart disease, renal artery stenosis, malignant hypertension,

cholesterol emboli
Secondary: Viral HIV (established), CMV (probably), parvovirus B19 (possibly), EBV (possibly), HCV (possibly),
hemophagocytic syndrome (possibly)
Secondary: Drug induced Direct-acting antiviral therapy (ledipasvir, sofosbuvir), mTOR inhibitors, calcineurin inhibitors, anthracyclines,
heroin(adulterants), lithium, IFN, anabolic steroids
Genatic Renal imited (Table 2)
Syndromic (Table 3)

Unknown

CMV, oytomegalovirus; EBV, Epstein-Bam virus; HCV, Hepatitis C virus; mTOR, mammalian @rget of rapamycin. IFN, interferon

Differentiating Primary, Genetic, and Secondary FSGS in
Adults: A Clinicopathologic Approach

An S. De Vriese,’ Sanjeev Sethi,? Karl A. Nath®,® Richard J. Glassock,* and
Fernando C. Fervenza (®°

JAm Soc Nephrol 2% sss—ses, 2018, doi: https://doiorg/10.1681/85MN 2017090958



Table 4. Differential diagnostic characteristics of primary FSGS, genetic FSGS, maladaptive FSGS, and FGGS

Primary Genetic Maladaptive
FSGS FSGS FSGS ==
Clinical N5 M5 commen in childhood, less common  Nephrofic- or subnephroice: Variable proteinuria,
in adults range proteinuna without NS  usually subnephrotic

LM F5G5 F5G5 F5G5 FGGE5

Often no other damage FGGS commoen in adult-onset, Ctten perihilar Mo F5G5

[unless late in disease course)  uncommon in juvenile forms Other signs of scarring Mo glomerulomegaly
Glomerulomegaly uncommon FGGS in many glomeruli lschemic glomeruli®

Glomerulomegaly common  Asscciated with
tubulpinterstitial fibrosis,

vascular sceross
EM Diffuse FPE (=80%) Variable (diffuse or segmental) FPE, Segmental FPE Minimal or no FPE in
characteristic features in some mutations unaffected glomeruli

M3, nephrotic syndrome.
“Characterzed by thickening and wrinkling of the GBM and distention of the Bowman space.

Differentiating Primary, Genetic, and Secondary FSGS in
Adults: A Clinicopathologic Approach

An S. De Vriese,’ Sanjeev Sethi,? Karl A. Nath®,® Richard J. Glassock,* and
Fernando C. Fervenza (®°

JAm Soc Nephrol 2% sss—ses, 2018, doi: https://doiorg/10.1681/85MN 2017090958



DIAGNOSTICAR Y TRATAR...

¢A QUIEN?....
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Table 2. Genetic causes of FSGE5: Renallimited FSGS5
Geeme
Locuws Pt i Protein Function Phve oty e Respomnse to Therapy
lirhy e tam ce
S it dliapdr s m—asan ciatec] proteins
HMPHS 1 Pl Exsenviial comporsent of the =it Finniah typee aomngenital Rle=sitatsurvt i frarUE O ararsrea ey,
1Rgi 3 1 cliaphracgm meph o tic syrsclnome, sporecic reporisd patients vt resporse
AR il v ol FSAES, raraly achalt- B L e et b
oreset FSEs irn Iedesromrpenurs et ioess o
R ]
MPHSZ Proscloscin Transmermibrans purobein Farmilial or sporacic FSES o Rlesgratraryt Doy TR e,
Tg2s 2 inrvrodhvesd i me cnuitrmesnt of CFMAS i e by il clivoroscd—, reerrtenc] et et e nesSrecwree
R meepdhurins to thee 2li t diiaphragm aclol e e - o aclult-onset B TN LI O R
FSAES im prarticaslar in irn e mrryrpe s FrvURET o O
crrpoanrsd et oy otes Four s e
crve | pathogenic MPHS2
mrs e tion and g 2290
CoeaP CDZ-assnciated protein  Scaffolding moleculs betwneen  Chill dhvood-onset FSGE5 Rl s stmuryt By TR F UL S o
SplZ =lit i apdwracrn amnd actin
Al rarehy AR oy bl e=lerton
PLCE Phosphol ijpase Crl Sigmaling protein, interacts Eolated DS, sporadic amnd Reprortesa] patients weith {oartial)
L= e i wirith rvepdhrin Farmilial sarky chil divood—oneet M T
AR F&ES Dt Py e T e b
TRPAC S Transiernt recepbar Rescepitoyir-ac tiv atescl al cihuarm Familial or sporadic adult-omset Reported patients with {partial)
TlgZ2 1 potertial cation i arree] localimed at the koot FSES, chikdh ood-omset FSGES e boy oy Cceposirin
Ay charee] & oo e e, nvberacts e al sy beeseny el
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. s
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Gene

Locus Protein
Inheritance
Mudear pore complex proteins
NUPF3 Nude oporine 93 kD
16q13
AR
NUP205 Nude opaorine 205 kD
Tq33
AR
XPO5 Exportin 5
&p21.1
AR
NUP107 Mudeoporine 107 kD
12q15
AR
Cell membrane-assod sted proteins
FTPRO Protein tymsine
12p13-pi12 phosphatase,
AR receptor type O
EMP2 Epithelial membrane
16pi3.2 protein 2
AR
PODXL Podocalyin
Tq32.3
AD
GBM protein
LAMAS Laminin -5
20q13.2q133
AD 7]

Componentof thenudear pone
complex

Companentof the nudear pore
complex

Companentof the nudear pore
complex

Compaonentof the nudear pore
complex

Member of the R3 subtype
family of protein tyrotine
phesphatases at the apical
surface of polarized cells

Requlation of the amount of
CAVEOLIN-1, EMP2
depletion cautes deceated
el prol feration

Companent of glycocalyx

Member of the a-subfamily of
laminin chains, major
component of basement
s bra e

Phenotype

Familial childhood-onset SRNS

Familial childhood-onset SRNS

Familial childhood-onset SRNS

Chil dhsood-onset FRES

Chill dhood-onsst FSGE5

Chill dood-onset FSGE5

Familial childhood- and adult-

andet FSE5

Adult-onset F5G5

Response to Therapy

Resstant to immunosuppression

Res dant ta HTETILING LIPSt ion

Res dant ta HTHTILING LIPS ion

Resstant to immunosuppression

Resstant to
IMMmuncSuppeLsi on, reported
patients with partial response
to immuncsuppression

Re ported patients with response
to steroids

Resdant to HTHTILING SUPEHeStion

Likely resgant to
IMIMUNCSUPERESS] on

AR, auinsomal recessee; DMS, difuse mesangial schemss; AD, autosomal dominant; SEMS, stemid-msstant nephmdic syndrome.



¢NO HABRIA QUE TRATAR
A NINGUN
SNCR GENETICO?



Published in final edited form as:
Podliatr J'\'bphn:h’ 2019 November - 34(11): 2279-2293. doi:10.1007/s00467-018-4093-1.

Treatment of steroid-resistant nephrotic syndrome in the
genomic era

Adam R. Bensimhon', Anna E. Williams', Rasheed A. Gbadegesin'-23

1Department of Pediatrics, Division of Nephrology. Duke University Medical Center, Durham, NC
27710, USA

¢Como identificar ese «subset» de SNCR que

responderian?
v' Confrontar la mutacidn y respuesta a tratamiento con la
literatura actualizada (Clinvar), en caso de resultado
ambiguo o nulo, trial terapeutlco con CSA o TRACO.

TETCT & oI = LR T TTETJ 100 PP TR Tl Lo E T ol L PCTTTo] FET IFE X ¥ TFET T T I TT T ET I P TELCT LIeaT

suggests that testing should be guided by the genetic archltecture of the disease in the population.
Motably, most genetic forms of SRNS do not respond to current immune-suppressive therapies;
howewver, a small subset of patients with monogenic SENS will achieve partial or complete
remission with specific immunomodulatory agents, presumably due to non-immunosuppressive
effects of these agents. We suggest a pragmatic approach to the therapy of genetic SRNS, as there
is nD evidence-based algorithm for the management of the disease.




Diagnosis: Congenital or Primary Steroid Resistant Nephrotic Syndrome

Consider trial of calcineurin inhibitor based
protocol while waiting for genetic results

Genetic cause identified ¥

O

Manifestation age
» b months

=

Consider renal blopsy 3 NG5 Ge Feening 4
Yes # Genetic cause identified?
Antiproteinuric and . Yes
symptomatic treatmen
__ Manfestation age
£ 3 months
i
i Manfestation age "
§ 3-6 months i

FIGURE 10

Continue therapy for 2 years,
consider switch to BARF

Multl-drug resistant N5

Proposad dlagnostic and herapautic sigortinm for chilnen with CNS/SANS.

4= Yeg

-,

Cakineurin inhibitor based
immunosuppressive protocol
+/- antiproteinuric treatment

M

Remesion achisved?

Anti=B-cell therapy andfor add MMF

Remission achieved?
|

Yies
¥

Consider repeating Rituximab and/or
adding MMF
when proteinuria recurs

Citation:
TrEutmann A, Lipsis-Fatewicr 45
and Schaser F ([2015) Exping he
Cinical ang Ganatic Spectrum of
‘Sianoiy Resistant Nephrotic
Synarome: The Podahist Aegestry
Front. Pedatr, 6200,

i 10, 3205/0a0 201200200



CONDUCTA Y EVOLUCION

> Paciente 1

-Conducta:

v’ Solicite que la OS amplie estudio, no se acepta.

v' Con «estudio Genetico» negativo, asumo SNCR INMUNOLOGICO

v" Inicio tratamiento con CICLOSPORINA

v Respuesta: negativiza proteinuria dentro de las 2 semana, y hasta la actualidad
con 1 ano de tto. no presenta recaidas.

> Paciente 2

-Conducta:

v Con «estudio Genetico» positivo, siendo una VUS que afecta una proteina que
estabilizarian los inhibidores de la calcineurina.

Inicio tratamiento con CICLOSPORINA.

Respuesta: descenso progresivo de proteinuria.

Ultimo laboratorio (11/3/22): 1 afio de tto, Ind Proto/Cr: 0,22 — IndAlbo/ Cro: 74,6
mg/gr—Crp 0,41 — Up 36)

AN



MUCHAS GRACIAS!...



